Objectives: Neuropsychiatric symptoms (NPSs) in dementia patients in nursing homes are common and often treated with psychotropic drugs. Thus far, studies on psychotropic drug use (PDU) mainly focused on elderly patients with dementia. It is important to know the prevalence and correlates of PDU in patients with youngonset dementia (YOD) to optimize NPS treatment and reduce excess PDU in this group.
approximately 12 000 people with YOD of whom approximately 2500 are residing in nursing homes. 7 In patients with young onset as well as late-onset dementia (LOD), Alzheimer's disease is the most common cause ranging from 30% to 34% in YOD. In patients with YOD, however, there are larger proportions of frontotemporal dementia (FTD), alcohol-related dementia (AlcD), and other causes of cognitive deterioration 5, 8 compared with those with LOD.
Dementia often comes with neuropsychiatric symptoms (NPSs), such as depression, agitation, or apathy. In YOD, research has already demonstrated that NPSs are frequent and burdensome 9 and are important predictors for institutionalization. 10 However, studies on frequency and type of NPS are scarce and show conflicting results. In community-dwelling patients with young-onset Alzheimer's disease (YO-AD), these patients showed less NPS than a comparable group with LOAD. 9, 11 However, in the total group of community-dwelling patients, those with YOD had significantly greater levels of both hyperactive symptoms and apathy and significantly lower levels of mood symptoms. 10 In institutionalized YOD patients, our study showed that significant NPS occurred in almost 90% of all patients, consisting most frequently of agitation (66%) and apathy (56%), where psychotic symptoms and depressive symptoms were less frequent (11% and 19%, respectively). The prevalence and severity of NPS were higher than in institutionalized LOD patients. 12 Neuropsychiatric symptoms may be treated with psychotropic drugs, which have limited efficacy and frequent, severe side effects.
Especially, the use of antipsychotic drugs in patients with dementia has been shown to increase the risk of death, 13, 14 stroke, 15, 16 and cardiac arrhythmias 17 although this is not confirmed in a more recent meta-analysis including randomized controlled trials. 18 A recent Norwegian study in nursing home patients did not show an association of PDU with long-term mortality risk. 19 Less controversial is the occurrence of adverse effects such as parkinsonism, 20 gait disturbances, and daytime sedation, 21 which have been shown to negatively influence quality of life. 22 All current medical guidelines on management of NPSs in dementia recommend psychosocial interventions as first-line treatment of NPSs. Nonpharmacological approaches have been used successfully to reduce NPSs. 23, 24 Despite these recent recommendations, psychotropic drugs are widely prescribed in dementia patients with NPSs. Studies regarding psychotropic drug use in nursing home patients with LOD found that 37% to 78% had at least one prescription of a psychotropic drug, 21% to 54% used antipsychotics, 15%
to 31% sedatives, 9% to 38% anxiolytics, and 19% to 47%
antidepressants. 25 An association between specific NPSs and the use of different types of psychotropic drugs has been shown. 26 Antipsychotic medication was more frequently prescribed in patients with at least one NPS 27, 28 and more specifically in patients with psychosis, agitation, and nighttime behavior. 29 Studies on PDU in YOD patients are scarce. Thus far, after a comprehensive search in PUBMED, only one study was found. In this study, in community-dwelling YOD patients, PDU 30 was as high as 52%. In a study with a comparable community-dwelling LOD group, this was 28.8%, and increasing age and moderate to severe depressive symptoms were positively associated with the total use of psychotropic drugs. 31 No studies were found on PDU in institutionalized YOD patients. In The Netherlands, the Dutch Knowledge
Center for YOD, a cooperation of over 20 care organizations delivering specialized care for persons with YOD, provides a unique opportunity for research in residential care for YOD. The YOD special care units are usually part of (larger) nursing homes, delivering care for five to 25 YOD patients per unit, with a specially trained multidisciplinary nursing home staff and services for younger persons. In these nursing homes, integrated medical care is delivered by elderly care physicians, 32 who are generally responsible for all drug prescriptions in the nursing home setting.
The aim of this study is (a) to gain insight into the point prevalence of psychotropic drug use in institutionalized patients with YOD and (b)
to study the association between age, gender, dementia subtype, severity of dementia, NPSs, and the use of psychotropic drugs.
2 | METHODS
| Participants
This study is part of the Behavior and Evolution in Young-Onset Dementia (BEYOnD) study. 33 In this study, eight Dutch nursing homes with in total 21 specialized care units for YOD patients par- 
Key points
• Psychotropic drug use is very high in patients with young-onset dementia in nursing homes.
• In almost half of the YOD patients, multiple psychotropic drugs are used.
• Apathy is strongly associated with less use of psychotropic drugs.
approved by the Regional Medical Ethics Review Committee Arnhem-Nijmegen. The committee stated that, in accordance with Dutch legislation, the study can be performed without a review procedure by the committee because in the study, only observational data gathered by nursing staff as part of their daily work were collected.
| Data collection
Baseline characteristics such as age, gender, marital status, and time of institutionalization were retrieved from patients' charts.
The diagnosis and dementia subtype were retrieved from the medical record. 
| Assessments
The actual prescription of psychotropic drugs on the day of assessment was retrieved from the medical chart, using the Anatomical Therapeutical Chemical Classification 34 and grouped into antipsychotics (N05A), anxiolytics (N05B), hypnotics/sedatives (N05C), antidepressants (N06A), and anti-epileptics. All psychotropic drug use was registered, regular as well as Pro Re Nata (PRN) prescriptions. A PRN prescription indicates the possible administration as needed but is not necessarily administered at the assessment day.
The following data were collected for correlates. NPSs were assessed using the Neuropsychiatric Inventory-Nursing Home (NPI-NH) version, Dutch version. 35 The NPI-NH includes 12 NPSs: delusions, hallucinations, agitation, depression, anxiety, euphoria/elation, apathy/indifference, disinhibition, irritability, aberrant motor behavior, nighttime disturbances, and appetite/eating change. The frequency and severity of each symptom are rated on a four-point (1-4) and three-point (1-3) Likert scale, respectively.
Agitation was assessed in more detail using the Cohen-Mansfield Agitation Inventory (CMAI), Dutch version. 36, 37 The CMAI assesses 29 types of agitated behavior. The frequency of each symptom is rated on a seven-point scale ranging from 1 (never) to 7 (several times an hour). The CMAI has a well-established (test-retest and interrater) reliability and validity 38 in nursing home patients.
Severity of the dementia was assessed using the Global Deterioration Scale, 39 which consists of a seven-point scale ranging from 1 (no cognitive decline) to 7 (very severe cognitive decline). GDS scores of 4 to 6 denote moderate, moderately severe, and severe cognitive decline, respectively.
| Analysis
In the analysis of NPI-NH scores, frequency and severity scores were multiplied, and each individual NPS was considered clinically relevant if the frequency × severity score was more than or equal to 4, for comparability with previous studies on NPS in dementia. 40, 41 Six NPI-NH items were grouped into the following categories: psychosis (hallucinations and delusions) and agitation (agitation, disinhibition, irritability, and aberrant motor behavior). 42 For inclusion in either category, at least one separate symptom had to be clinically relevant. Depression, anxiety, apathy, nighttime behavior, eating changes, and euphoria were analyzed separately.
Clinically relevant agitation as measured with the CMAI was defined as behavior occurring at least once a week or more (frequency score ≥ 3). CMAI items were categorized into physically nonaggressive behavior, physically aggressive behavior, and verbal agitated behavior. 3 | RESULTS
| Patients' characteristics
Two hundred thirty YOD patients met the inclusion criteria. Of five patients, data on NPS were incomplete, resulting in inclusion of 225 patients. Patients had a mean age of 60.1 years (SD 7.3); most of the patients had a GDS stage 6, and 53% were male (Table 1) .
| Prevalence of psychotropic drug use
Over 80% of the patients used any regular prescribed psychotropic drug ( Table 2 ). In addition, antidementia drugs were used by 18 patients (8.0%), and anti-epileptic drugs were used by 26% of the patients; half of these patients had a diagnosis of epilepsy in their medical record.
One third of the patients used one psychotropic drug; almost half of the patients used two or more, and 17% used three or more psychotropic drugs (antidementia drugs and anti-epileptics were excluded in the combinations).
Antipsychotics, anxiolytics, and antidepressant drugs were the most frequently prescribed drugs. The most prevalent combinations of regularly prescribed drugs were an antipsychotic with an antidepressant or with an anxiolytic drug ( Table 2 ).
| Correlates of psychotropic drug use
Results of the multivariate logistic regression analysis for correlates of PDU are represented in Tables 3 and 4 . Male gender was significantly associated with higher PDU (OR 2.27, p = .026, and OR 2.14, p = .035, respectively, for the two models). No significant associations between age and PDU were found. Dementia subtype and dementia severity were also not significantly associated with total PDU. However, anxiolytic drugs were less frequently prescribed in patients with GDS In the analysis of the associations with agitation, as measured by the CMAI, verbal agitation was associated with a higher risk of antipsychotic drug use (or 2.54, p = .002).
| DISCUSSION
This study is to our knowledge the first to describe the prevalence and patient-related correlations of psychotropic drug use of institutionalized YOD patients in nursing homes. Over 80% of these YOD patients used at least one psychotropic drug, of which antipsychotics and antidepressants were each used by 50% of the patients. Almost half of the users had a combination of two or more psychotropic drugs.
Male patients had a two times higher risk of using psychotropic drugs. Dementia severity measured by GDS showed that mild to moderate dementia was associated with more use of anxiolytics than patients in a more severe stage. Non-AD type was associated with a higher risk of using antipsychotics. The latter two findings should be interpreted with caution since these effects only reached statistical significance in the NPI model. Patients with depression had a higher risk of using antidepressants, verbal agitation resulted in a greater risk of using antipsychotics, and nighttime behavior was positively associated with the use of anxiolytics and sedatives.
Apathy showed a strongly negative correlation with use of psychotropic drugs overall and sedatives in particular.
The prevalence rates of psychotropic drug use we found in this study are slightly higher or in the same range compared with LOD patients in nursing homes. 25, 26, 44 Several studies found that lower age was associated with higher rates of (multiple) psychotropic drug use compared with older patients. 26, 27, 29, 45, 46 We found a lower prevalence of PRN-prescribed antipsychotics, although we found a higher PRN prescription of anxiolytic drugs compared with studies with LOD patients. 29, 45, 47 Data on PDU in YOD patients are scarce. Some results are available from studies in community-dwelling YOD patients. In one study, PDU was also high 30 but not as high as in the institutionalized YOD population. In another part of the same study, it was demonstrated that the presence of NPS was a predictor for institutionalization 10 and the prevalence of NPS was substantially higher in the institutionalized group compared with the community-dwelling group.
Since the presence and severity of NPS may be a predictor for PDU, this may be an explanation for the higher use of PD in institutionalized YOD patients. On the other hand, this raises the question of efficacy of psychotropic drugs for the management of NPS. Apparently, the
NPSs are still present but may have been mitigated by the drugs to a more acceptable level. The difference in PDU may be due not only to differences in people with YOD or LOD but also to differences in prescribing patterns in different countries or to the difference in underlying diagnoses in the two groups; eg, AlcD and Huntington's disease are known to result in relatively high PDU. 48, 49 Another explanation may be the higher impact of agitated or aggressive behavior on staff, thus leading to a demand for the prescription of psychotropic drugs. 50 We found an association between male gender and psychotropic drug use in general. In literature, we find contradicting results on the association of PDU with gender. In some LOD studies, psychotropic drugs were positively associated with male gender 44, 46 ; other studies found no correlation with gender 28, 29 or found that females are more likely to be prescribed psychotropic drugs. 26, 45 Dementia severity in our study was not significantly associated with PDU; only the use of anxiolytics showed a significant association with dementia severity. This is in line with previous LOD stud- In concordance with a Norwegian study, 28 there were significant associations between the different groups of drugs and specific NPSs in the case of depressive symptoms and the use of antidepressants, nighttime behaviors and the use of anxiolytics or hypnotics, and verbal agitation with the use of antipsychotics.
In contrast to the aforementioned study, we found that patients with apathy were much less likely to use psychotropic drugs in general or sedatives in particular. This finding is in line with the current understanding that apathy occurs frequently in dementia as a separate NPS requiring appropriate attention 54, 55 and does not have to be the result of (excess) psychotropic drug use in nursing homes.
Apathy in YOD has an important impact on patients and their caregivers, 10 and to influence, this may be regarded as one of the most important challenges in informal and professional care for persons with YOD.
One of the major strengths of our study is that we had access to a relatively large group of institutionalized YOD patients, residing in comparable care settings with availability of complete medical records including all prescribed drugs.
There are also some limitations to this study. First, the drug dose was not taken into account. Therefore, it was not possible to evaluate the dosage. Due to absence of data on the actual administration of PRN prescriptions, PDU may be underestimated. Furthermore, reasons for drug prescription, the severity of the symptoms when the drugs were first administered, and the duration of usage were not available for analysis, so only assumptions can be made based on were smaller, and therefore, the results should be interpreted with more caution.
| CONCLUSION
In conclusion, we demonstrated that PDU in institutionalized YOD patients is very high and also, the use of multiple psychotropic drugs is widespread. A recent study showed that in only a minority of cases, the prescriptions psychotropic drugs for NPS in dementia were completely appropriate. 56 It is likely that this is also the case in prescriptions for YOD patients. These results show the need for implementation of guidelines on psychotropic drug use and for nonpharmacological options to reduce the prevalence of NPS in specialized care units.
On the basis of the results of this first study to describe the prevalence and determinants of psychotropic drug use of patients with YOD in nursing homes, we can conclude that more research is needed on psychotropic drug use in patients with YOD, especially the changes in use over time, and evaluation of effectiveness of nonpharmacological interventions for NPS such as training of nurses, person-centered care, and individualized structured day programs.
Monitoring the effect of implementation of recent guidelines 57 for adequate prescription of psychotropic drug use specifically in the YOD population may provide additional information on specific requirements and challenges this group brings about in nursing homes.
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